Decrease of glutamate decarboxylase activity in substantia nigra and caudoputamen following transient hyperglycemic ischemia in the rat.
Glutamate decarboxylase (GAD) activity was determined in caudoputamen (CP), substantia nigra (SN), and cerebral cortex (CCX) after 19-22 h of recirculation following 10 min of transient ischemia in hyperglycemic rats, i.e., under the conditions when previously a pronounced nerve cell damage was demonstrated in both CP and SN. The present results demonstrate a decrease of GAD activity in SN by 30% and in CP by 22% and no change in CCX. No statistically significant change in GAD activity could be detected in SN, CP, or CCX 1,4, and 7 days following 10 min of ischemia in normoglycemic animals. The decrease of GAD activity in SN at the time preceding the onset of postischemic seizures suggests that there may be an imbalance between augmented excitatory and decreased inhibitory transmission in SN. We tentatively conclude that this may increase the probability of generalized seizures in the postischemic period following ischemia in hyperglycemic animals.